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Abstract 
Background: Cervical cancer is the second most common cancer after breast cancer in women worldwide. 
Owing to comprehensive cervical screening programs, a significant decrease has been observed in the incidence 
of invasive cervical cancers. Human Papillomavirus (HPV) is the underlying etiology in 99.7% of the cases of 
cervical cancer and is a major risk factor for the development of precancerous and cancerous cervical lesions. 
Chromogenic in situ hybridization method (CISH) is one of the methods used to detect high risk HPV in liquid -
based smears. Aims: In this study, we conducted an archive search in the department of pathology and we used 
chromogenic in situ hybridization technique to investigate whether HPV DNA was present in liquid -based 
smears  of 68 patients who had been  found to have atypical squamous cells of undetermined significance 
(ASCUS) and whether a cervical intraepithelial lesion was present in the biopsy samples of patients who were 
positive for HPV DNA.Methods and Material:. We prepared additional samples from liquid -based 
preparations obtained by the ThinPrep method. The CISH procedure was performed on the Benchmark 
Automated Slide Stainer (Ventana) according to the manufacturer’s standard protocol.Results and Conclusions: 
We found HPV DNA in  the samples of 10 patients by using INFORM HPV III high risk (16, 18, 31, 33, 35, 39, 
45, 51, 52, 56, 58, 68, and 70) (Ventana, Tucson, AZ) probe, with CISH method on each additional sample, and 
biopsy  results of the respective  patients, indicated  low grade squamous intraepithelial lesion (LGSIL) in 8 
patients and high grade squamous intraepithelial lesion (HGSIL) in 2 cases.  
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INTRODUCTION 
Cervical cancer is the second most common cancer type after breast cancer, in women worldwide. In Turkey, 
cervical cancer is the third most common cancer after uterine and ovarian cancers according to the data of the 
Ministry of Health.[1]A significant decrease has been observed in the incidence of invasive cervical cancers, 
owing to comprehensive cervical cancer screening programs,.[2] Human Papillomavirus (HPV is the underlying 
agent in 99.7% of the cases of cervical cancer and is a major risk factor for the development of precancerous and 
cancerous cervical lesions.[1,2] Smear screening tests are very important in early detection of cervical cancer and 
monitoring the progression of the disease. Although the PAP smear test that has been widely used worldwide to 
detect precancerous and cancerous lesions is paramount, the sensitivity of this test is limited. In addition to the 
PAP smear test, a variety of more sensitive molecular methods can be used to detect HPV DNA in tissues and 
cytological preparations. The signal amplification test (Hybrid capture), nucleic acid amplification test (PCR) 
and direct hybridization (In situ hybridization) are among these molecular methods.[3,4] In this study, HPV DNA 
was tested by chromogenic in situ hybridization method in liquid -based smear specimens of the patients who 
had been found to have atypical squamous cells of undetermined significance and we have investigated whether 
a cervical intraepithelial lesion is present in the biopsy specimens of patients who were positive for HPV DNA. 
 
MATERIALS AND METHODS 
We investigated HPV DNA in a total of 68 patients identified as having cervicovaginal specimens diagnosed with 
ASCUS during our search for cervicovaginal specimens in the archives of our department of pathology. We 
prepared additional samples from liquid -based preparations obtained by the ThinPrep method and we 
investigated HPV DNA in each sample by using INFORM HPV III high risk (16, 18, 31, 33, 35, 39, 45, 51, 52, 
56, 58, 68, and 70) (Ventana, Tucson, AZ) probe with CISH method. The CISH procedure was performed on a 
Benchmark automated slide stainer (Ventana), according to the manufacturer’s standard protocol. After the 
initial incubation periods and buffer rinses, an endopeptidase was applied to and incubated on the slides, 
permitting the exposure of nuclear DNA to the liquid-based prep high -risk reagent probe. The probe consisted 
of a cocktail of fluorescein-labeled DNA oligonucleotides that had been demonstrated to hybridize to specific 
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high –risk HPV genotypes. Initially, a Mouse anti-fluorescein primary antibody bound the probe. Then, a 
biotinylated secondary horse antibody formulation bound to the primary Mouse antibodies. This step was 
followed by the addition of a streptavidin enzyme (alkaline phosphatase) conjugate that bound to the biotin 
present on the secondary antibody. The specific secondary antibody streptavidin enzyme complex then was 
visualized by light microscopy using nitroblue tetrazolium as a substrate for a precipitating enzyme-generated 
product. As the result of successful probe hybridization, deep blue to black nuclear staining was present in the 
affected cells. A nuclear fast red-based counterstain was used. Positive control slides consisted of commercially 
available prepared cytocentrifuged slides using a CaSki cell line preparation containing approximately 400 
copies of HPV type 16 DNA per cell (Ventana). Negative control slides were prepared in house from the cellular 
residua of liquid based cervicovaginal samples that had been diagnosed cytomorphologycally as no 
intraephitelial lesion or malignancy. The CISH slides were screened by 2 cytotechnologists who referred all 
potentially positive slides for definitive interpretation. A positive result was defined as any convincing blue to 
black nuclear staining, whether focal or global within the given nucleus. Convincing staining within a single cell 
was interpreted as positive per manufacturer guidelines. In situ hybridization signal was evaluated in three types. 
Type I) diffuse (episomal), Type II) Punctate (integrated), Type III) Combined (episomal and integrated). The 
episomal staining was associated with low grade squamous intraepithelial lesion (LGSIL) and punctate staining 
was associated with invasive carcinoma.[5,6] All testing was performed in a blinded manner. All patients who had 
HPV DNA underwent a colposcopy exam and cervical biopsy and the biopsy specimens were evaluated for the 
presence of any squamous intraepithelial lesion. In addition, 25 patients who were negative for HPV DNA, also 
underwent colposcopy and 12 patients who were suspected for the presence of a squamous intraepithelial lesion 
had a cervical biopsy.  
 
RESULTS  
The ages of 68 patients who had been diagnosed with ASCUS (figure 1) varied between 24 and 66 (average age 
40.9 years) years. While 81.1% of these patients were premenopausal women, 19.9% of them were 
postmenopausal. HPV DNA was detected in 10 out of 68 patients via the CISH method (14.7%). 14.3% of 
premenopausal patients were positive for HPV while this rate was 15.4% among postmenopausal women. There 
was no significant difference between premenopausal and postmenopausal patients in terms of having a positive 
HPV test result (p: 0.10) (Chi-Square Tests). A squamous intraepithelial lesion was seen in all biopsy samples 
taken from the patients who had HPV DNA based on the tests conducted in liquid -based smears. While low 
grade squamous intraepithelial lesions were found in 8 cases (80%), high grade squamous intraepithelial lesions 
were found in 2 cases (%20). A type 1 signal (diffuse, episomal) (figure 2) staining was found in 6 patients while 
there was a type 3 signal (combined: episomal and integrated) (figure 3-4) staining in 4 patients. Episomal signal 
staining was present in 6 LSIL cases (6/8), while combined staining was assessed in the remaining two LSIL 
cases (2/8). Combined staining was evident in both of the HSIL cases. No squamous intraepithelial lesion was 
found in the biopsy samples of 12 patients who had no HPV DNA detected in their cytology preparations. 
 
DISCUSSION 
HPV infection is a significant risk factor for pre-invasive and invasive cervical cancers. HPV infection, which is 
sexually-transmitted and common in the society, is seen in almost 99.7% of the cases of cervical cancer, and it is 
held responsible for anal, penile and vulvar cancers.[5] HPV is a double helical DNA virus and over 200 sub-
types have been found. About 40 of them cause infection in the human genital system. In terms of their 
oncogenic potentials, genital HPV types are classified in two groups which are high risk and low risk. While 
high risk HPV types (16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68, 73, and 82) have a role in carcinogenesis, 
low risk HPV types (6, 11, 42, 43, and 44) cause benign lesions such as condyloma acuminatum.[6,7] The 
prevalence of HPV peaks between 25 and 35 years of age, which is the period when sexual contact is the highest. 
Cytological abnormalities are found only in about 5% of the individuals infected with HPV, with a high rate at 
younger ages.[8] The review of the Turkish medical literature for ASCUS Pap smears tested for HPV yielded 
different results. In a study conducted by Dursun et al, the rate of ASCUS smears positive for HPV was reported 
as 37% while in another study it was reported to be 22%.[8,9] In our study, the rate of HPV DNA positive women 
did not differ between the pre- and postmenopausal groups, however the sample size was small. In this study, we 
preferred the CISH method since it can be performed under light microscopy and it is easy to evaluate.[10] We 
found that 14.7% of the patients tested positive for HPV DNA. While a LGSIL was present in 80% of these 
patients, a HGSIL was identified in the remaining 20%. Patients who tested negative for HPV DNA underwent a 
colposcopy examination, and a biopsy was conducted in 12 patients who were suspicious for a malignant process. 
However, no lesion was found in the biopsies of these patients. No pathological findings were detected during 
the 2-year smear follow-ups in patients who did not undergo a biopsy. 
The follow-up strategies for patients who are found to have ASCUS according to Bethesta system include 
direct colposcopy examination, follow-up smears at 6-month intervals or HPV checks in patients who have high 
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oncogenic risk. Previous studies, revealed that the addition of molecular tests detecting high-oncogenic risk HPV 
to cytology tests increased the sensitivity to detect cervical intraepithelial neoplasia and decreased the rate of 
unnecessary colposcopy exams.[11,12] The HPV test can also show us the progression of the disease, so it has a 
prognostic significance. For example, the possibility of developing cervical dysplasia or cancer within 5-10 years 
in a woman with a normal cytology, who is negative for HPV is very low. Therefore, screening range can be 
extended to those who have negative results for the HPV test. On the other hand, in case of the presence of a 
high risk HPV in women who had a cervical intraepithelial lesion in the pap smear test (and if it is also 
confirmed with biopsy), the risk for developing a CIN 3 or more advanced lesion (cancer) within following two 
years is between 60 to 80%. Therefore, even the HPV test is not used in screening, it is utilized for directing (in 
triage of) patients with cervical dysplasia. Using the HPV test in this context also decreases the numbers of 
unnecessary colposcopy exams and biopsies.[13]  
Our series revealed that low or high grade intraepithelial lesions were present only in HPV DNA positive 
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Figure1. ASCUS in liquid-based cervicovaginal samples (HEX400) 
 
 
Figure2. Positive chromogenic in situ hybridization:diffüse (episomal ) patern (deep blue nuclear stain of 
infected cells) (İnform HPVIII;magnificationX400) 
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Figure4. ASCUS liquid-based smear showing punctate staining. ((İnform HPVIII;magnificationX400) 
 
 
Figure5-Control slides stained with INFORM HPV III Family 16 Probe (C). 
 
 
     
